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1 ■■i'V='>^m. 4 :efiiat 



1 

[i»*S3] i»5^Si4>'SCHii»*]92Ki2tS<Da5BB 

T ;^ tK>jg-c«^ 5 nri» s c i i -r 51** 
[m^m 5 ] ^»s«±{cigig?:Sfij5^ t r s wis 

?s*stwia*ffM-r^.xs<i:. iJiawiigisiKtcBES 
siifc^jft-rsxgi, B5rs^mtt©gi«ji±K:^4ji 
«J§©«jg*a. 

i^m&5 1> (m©p*3Sfcir^^mtt©)^B)&5}fj^3 n 
i>ct^m^tti, mm 5 s fc«if ^ 6 feK©^ie 

^ 7 iat8©^s^ii©t5Bi:;?s, 
[i»*a9] |frie:?'7XvMW3a^iT;i'+;i'*';^©-;^7 

cooo 1] 

[i6Bj©ii-rsajR^if] *iiHj«^ji^ftsa{cffli»s 

[0002] 

[fi£*©S^5R] 4iiS#lg-^^©^ig©^MbteJ:c;S®a 
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«. ^t?«0. 1 3 Mm^©^-rjB^3ns*w 
gfci^«442^;^f 5. hDRAM^©jf*>;7'^<-r:^* 

[ 0 0 0 3 ] */c> «l5S{t«co(,^t:». SfcMfkccj:^ 

wmmji^wtt^icmwrn^ 3 ^>:7c{b(c j: * 

sgtcffira 3 ini>Mmmmtmumm<Dmmim.mK.m 
10 «3n*iffi!SiKWf4©siR*5as{cnco-r<*. 

[0 004] C© J: ^ ^13^«. ^It©*^«: 

<A 1 ) -k^SM^icm^hx. €-©ffit,»fi$i|i©fcj6(c 
l^©Sfcffli^ci2i^©<^ i L r ff^^^jji^c 3 tiT (, > 
■5. CCf. fflgB^©«j§iL-CB, m«^^7- 
2 9 7 1 8 6#^$gK:ieU3nri,»^> j:-5J&:^»(c|f 

timmibTh^titcwmmmo fco*si«:«iit3nr 

cnW. iaM*4©S^t4'f:*->X2-5^>i/' (R I 

E ) «: J: hmmT.mm'm u < /j s/c*r* -s, 
20 [0 005] fetT, $ejfe©sjR i L-c±si©5;ti§<j^{c 

^3tl-ri»-S^iag|«jgfeJ:at^E-<Diaig55rS*S6 iH 
7{ca-:J<,^-CSiBJ^S, CC-C. S6*Jd:O'07»^(c 
i: *m^«^©^3SXgJi©»rffiH^* -5. 
[0 0 0 6 ] 06 (a) K^-Ti^fC. t";3>®Rl 

0 1 ±Kit^mmSL ( C V D ) ft-Ci^lS 1 0 2 *SffJ 

^3tv5. ccr. iffii»Mi 0 2«'>yn>KfbM^r 

^^C^T. 01 (b) (C^-Ti^fC, RIEj^Tite 
iitlll 0 2 ©§fS©M^*Sx 9^>:i^3tliaS?t 1 0 3 
*^fS.tixi, cc-e, iB«»©ig{iO. 4//m. -e© 
30 aiS^O. 6~0. 7ium-C*-5. '-X^. @6 (c) {c 

^■r jc-^tc. 5 0 n mm&.(omm<Dmt^ii>m (t i 

NJg) 1 0 4*«^ffl{cBfiS3n-5. C©J:^/d:TiNJS 

1 0 4«;^>'^> ^fSritas^iS. 

[0 00 7]>X(C> 07 (a) {C^-r^fc-^tC, CVDffi 
■r«5M(CuS) 1 0 5*ST i NISI 0 4±(D^M(CffJ 
fiK3ih,4. CC-C. CuBl 0 5©JK/?«8 0 0 nm® 
a(caS3<a. E«»l 0 3rtttCuMl OStCcfcf)^ 
^{caA?,nS, C©CVDffi{Cj:SCuMl 0 5©li 
S-C«. T i Nfil 0 4«CuJKfiSS©i^-Kg<tL.r 

40 ©StU^WLriiS. 

[0 008];^f«c, 07 (b) {c5^-rj:^{c. ^E©{b 

^«ifig (CMP) riEi^jii 03±gp(c??ni-r5c 

uMl 0 5. isJaifmWmiO smcc^JKl 0 2± 
©CuMl 0 5-^T i NMl 0 4*i^S3n5. C©J; 
^{CbT. ^";3>Sffil 0 l±©i^i^l 0 2*Hg|5 
fcBE^?t 1 0 3*sjl5fiS3ti. C©iB^«l 0 3rt(C©* 
KJli LrT i NJS 1 0 4 a i&/^ft3■^^/c^iB^ 1 
0 5 a*iJ^^3ti5J:^iC!5:5, 
[0009] ±ia©Se*©ttJf5-Ctt> iB^^*s?B^3n 

50 xmmm».mtt£i>mm¥ttLx\t. '^'}^>m.{m 
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«ifieffl3nri,>5, Siafttl 9 96 Sym 

posium on VLSI Technology 
©Digest of Technical Pape 
rs 8 8M {CiaiS$tir(,^*J:-5{C'^>vfi'i»a:?' 

c 0 0 1 0 J c ® 5 mmmmt tx^mm^ 
n^^sis ©H. ^(Dim^Jii 2 - 3 i y ^ > 

[00 11] 

®<fc5«cS*fj-c«. E«^©i|ti*JSt»{ci&^)-e©aisdJ 
m-r^ctifimL^tj:^^ cti«. SE3fe©aji5-cB> 

"FBi^cST i NM> if>iJ;HS (TaM) ^©^)1 

CO 0 1 2 ] sfc. ^mamm^mici.- 
t-si. ies^©r^D-ei^-K®©ig/?*sjt^-r5„ ^ 
or> Be«»©»^:aaf)Ji^-c^>^e^ffi^SAi_ts-5-5j; 
^^cAj5. ciitt, j'-pJi©m^stttii©^nj:o 

CO 0 1 3 ] a±©J; 0(CfiE3l5©jr«-r«. iMB«ji 

^fc, ie^©iif3iE»i<t©thTJS*D%r^-<i;hit 

< )i SjtiBa©ff$j5S*saiijc«r or L $ 5 , 
[0014] *^??©afie,{±^ ±^©J:^ !SP4jsijS^ 

CO 0 1 5] 

CO 01 6] ^^^^^it- 5*«iSF4M 

^■ffi^mmm.miis.$fix\.^i>, 

C0 0 17] ccr. Wiyira)8{3:T*;b7T^*-.-j< 
•:'^ai*n©r*;U:7r:^A_;jf>M-c« 

CO 0 1 8 ] *^.9©iiia«^iio$iji:^g{3;^ 
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Be®«*^ti{i?L©|^S^5!CW L?iStt©^^(c^Jft 
C 0 0 I 9 ] *««:»«J:{C^^*±^^i 

-^^"^mmmmwrnrnt^cc^micmmbxim 
s-ssxsi. ±fe©w<iigr5JSi^tem«]ii©§f«© 

10 tto^iiccgij^rsxgi. ±fa®^mi4©^ji± 
c 0 0 2 0 ] c c-c. ±iB©w«iaraji©§fs©^i|g{c 

CO 02 1 ] C©J:5«cy5XvM*fffcK^^'j;^o:/5 

20 [0022] ^^mx[mmm^<mmmt^is\.>x 
i3^xmn\^mmm<x.^mini, i^ip.^^ cojt^aj: 

L*>*>/?3©$(iai^ijSffig(c-ctSfca)fc. 
l-^«?L©-^*s»fflK j5c o r «) -e©jiffl;!(Sprffi<f: JS:^ , 

[0023]t*>fe. c©j:5{cLrj^eg?tis^mtt 
^«{iffil^EE©fiESS/- Kg i tr^tlt-^, ^ L 
30 ie^»*at,^«?L©«S{cffMs*afcc©sx- kji 

?iSiea«ii©^se^*j^^$ti5, -et-c. c®j;-5(c 
[0 02 4] c©j:^(cLr, jSSW4?tgas«ie©^ 

S^*5KU^tt©4, itcS^t J: ^{cJi 

*®i3^Si©fi«*s§a{CJS:*. 
[0025] 

40 [^?^©^©?g,|g] ;^(c. H 1 i0 2 {CS-:SC.-C*^ 
1^00 1 ©^©J^Htcoi^riftB^t- ^. IS 1 feJcO^H 

ffiH-c*s. *f6W©Wei^«gwc©»!^g©d,r 
[0026] HI (a) {C.TtT<fc5K:. iy.;n>St!2i 

±{c^ffi{cipa{tsnfcT«!!iiSiSM2*gge!c3na c 

Cr. Tld!mSM2«CVDS-CJ^3tvs|g/^2 0 0 
C0 0 2 7];>C{c. T«!$6Mtig2±{C8 0 0nm^© 

50 mcyHmfSimziAi^min^. ccx. ^mmm 



5 

3«. 4 (CF, ) tfXtjtJSt.^ (CH, ) 

tlx ^^m.iJX i-r S :?"-7XvC V Dffi-eltSS i7S W 

CFM©7 s-^cD^WSttS 0~4 Oat %Kt9:S$n 
[0 02 8] ;^«C, 01 (b) tC^Ti'^K:. a-CF 

4 ©i|ii« 0 . 2u mSK-e* 9 4 FbIOHPr}* 
0. 2 wmaa[t?*S. ^Ur. C©E||^40^S» 
0. 5mngS-C*S. 

[0029] ;>c«c. ie^?«4®3[^^$nfc**SJirBiM3 

4. -eur, 2oo-cgs©iy8iffl3!issg3n5„ ccdj: 
^fcor, lai (c) «c^-r<fc^K. is^«4<D[^^*5 

J;^{cAj:S. CCr-. «mttg^@5®@Jg«l Onm 

[0030] 02 (a) icm-f^'i^. cvd?s 

■C4 0 0nmeg©J9Jl©Cu)R635S. zimtt^*®5 
C V DromS^'X t br-^+1f7;l/:tnT-lz5^Jl'T-fe 

SJjit2 0 T o r r (C^3ti/c. C©J»^©C uJli© 
i^jifii* 1 0 0 n m/m i n -e*-S, 

[oo3i]>>c«c. mutDimtrnmicvx. cmps 
r^M© c u mt^nmwim 3 ±©^mtt^3^Ji*JK5* 

Stl. 02 (b) {C^-r«fc^CC. ^^tts?«M5 a5:/r 
fiLTiBSji4rtK:ffli^6a>0iJ^RS;3n5. COj:^ 

tcL-r, ->'j3:^»«i±©Tifei^iB2 4tsS'r*« 

^^li 3 KEiSS 4 *i. C ©i}J(c^ia;^^ii 

^)S5 ati^-cyrsiLTStl-r-s, ^%t>^. c© 
{c?¥?4-r s*^3-^-cK{b3 ^•5©3js^±{ci!35i±s ns, 

[003 2] S£*©g?JI5-Ctt. C©||)fe©JI5SS© J: 5 

[ 0 0 3 3 ] fie*©S^t?gilliL./-c©i^«OS 
^m0lsm i 4i:k$5 b fc i c ^ . *^?g©:fr£fer $ 
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Jt^. ^©fitU. fiE*©e?'#-CJBfiKL/c«>©J:t3 3 0% 

[0 034] *l6iWTttWtSgiaM©«BD*5feaL.-?-© 
S©J^3-^j:^^i4^|^^fM-r^C i^sSS^eSif 

[0 0 3 5 ] H3«c*Jt>r> a-CF)gra6SW«)iia 
)g3©*M7>i*^:^5Xv{cBI$nai. 
it30*^-r:*->*Sl,>B*^©5S'*Jl'35iW^rilM3 
10 *ffi©a -CF|gtji(DF<!:JSl£-r^<f:^K:/3:^.„ -eo 
7 s»{b*^ (HF) *i}gfiS3nj5it;^xiL,r?|-g|5 

^©i?>t?jg^3ns<fc5{c?fs. 3^{c, 2oo°ca 
a©^a*ssfe 3 n s i . c ©wtmimiii 3 ^®©gtm 

[0 03 6] ±ie©J: 5%*^:/^X-7'®ffi{c<fc-5W^ 

mram 3 ^hwqiwb, -e©«sffjK(ctira«&cc^-K 
tT*)n-5. C©fc«>, iasjS4©i^M*-6tn*w«ys^ 

20 Ii3©_ha5{*15-K:«mt4i^g5{c^3tl-SJ:5K 

[0037] *^JK:*il>t:«, 5 ©/9$ 

«1 0nmfiai#^S{caE<$liai3tlio ^C^C. *S 
■7-7 X-r®S«:<t S W^HM 3 as©?fcM-CW. U 

m«> ^>y:3>s^©sgi3?gft^^tcf^sp 
sti^o c©wsusrajg3©fis^fcT. weuiPHiMt^© 

Y :t > WJ*^© 5 JU©l^tSt35SWl$IJ3 
30 ^c*i. **7"^X-7iaattWf^«^Si&ffltiS;icS© 
[0 03 8] ccr. **:?'^x-7^!iS{cR*>-pr. y 
^XvJijSiL., C©J:^J&:y^Xvffi!)^:^;^4j-rWtSIB 

rBi)i3©»ffi©ei(Wd5?ft)nt:fe<i:i,>. c©j©^cc«, 
«ffi03fS<»:[g^«:g?^©ii«*sfTbn.5. co/tto 
cc. ®cM©:tJif)©Ma^r^!&iAi>a{c^-r-s. 

[0039] ij^ifC. 2|c^W©l|2©IUS©m®?:H4 i 

40 a3tl^iS^Si»XaJi©Kffi0-C*-S. CC-C. 
1 i02-C§i?gtfcfe©il^-©fe©»l5|— ©t?-^-Ci^ 

[ 0 0 4 0 ] n 1 <om&<ommtmmicvx. m4 

(a) (CTnTct^tc. i^'Jn^SSiioc^HfcTttiffi 
i!gM235s?i5fiK3tiS. ccr. T«6iffiiyK2»J8/|tl 0 

0 n mgjK©-> 3 ymitm-c$, i>. 

[0 04 1 ] ;^{c. Ti6ite»K2±K:5 0 0nm?ia© 
3«^l©^©}15^-C|»?^Ufca-CFJ!g-e*5. -f- 

50 i^T, c<D^wmmm3}Li,cmmhx^immif)i3 



[0 04 2] ^>CK:. 04 (b) tC^-Ti^CC. ajfTS 
6, ^Ur, -7;;^i7^iB^8tB^?t4*s|M-©>'t5»- 

>fcmfiS3n5, ccr. ffi^?«4©iPa»o. i uma 

S-C*0iBagt4ra©PaR|«>0. lMmgar&-£). ^ 
[0043] iXK. m 1 ©ll«S©J^^ilRia{C L-C. IE 

«?i 4 © j^fiS § nfcwtiwraig 3 idiA^mzf 5 x-? {cs $ 
-ei/r. 2 0 o-c^©?^^8ra*5SS3*is. c© 

J:^{CL/r. 04 (c) {C^j^-rj:^{c. iB«l^4©rtM 
©i!^fc«mttjp^s^g5*i?g^$nSJ:^K:j&S. cc 
-c, mwi^m 5 ©«Jf » 1 0 n mm&iCsScM S ti s 
J;^fc^c5. colg^fctt. WM®iai«3©±SP 

[0 044] AiC^ 05(a) (C^t-J: 5 SJRC V 
D t? StR C u ji 9 4 {cajsbii* n S J: ^ jc^ss 

5*1-5. C©Cu)a©^CVD{tlll©3l;^©0S|-r 

^mbtc<DimmicLxnt>tiio T*t>^. cvor 
(1) h u^?-JH^-;i'>"7>>om^6ns, cct?. 

fiSMOfiStt 1 8 0 'CicmM^ti. mi:^if:^<DKtJli 5 
OmTo r rtctSS^n-S. C©JS^©S1»?C uM©* 
ajia(i4 0 nm/m i nT?*^. 
[0 04 5] C©J:5&^#-CCulli**S5-li-Si. 

c u ii^«^mtt©* 5 i c ^-r^i^^^mfi^i^ji 5 

l/^t. jMIRCuM9diie^»4(CJBfi£SnSj:5{CJi 
*HC^NiiiR C u M 1 0 tii, 

[0 046] .xic. '7Xifimm8i»it^mm43'cf^^ 

i^KB ©^4Xgr. #aERC ulS 1 0 «; 7 h ^ 7 
<i:l^-©jlffi-C|^^{c^$n-5o C©<}:5(CL/T, 0 
5(b) (c^-r<t5Cc. «IS«Paie3{CSW6n/tiEi^ 
^4rtfc^Stt«?*®5*!:/l-aL.> S!)?CujS9 7!iiaj?) 

[0047] i^K, ^ 1 (omm<j>mm-cm.mbfcj: 5 
cMPS-rsji?cujii9©a-:.5BoaJ«*§n 

So C©j;9{CL/-C, 02 (b) -CgilSl/fcCiimfil© 
[0 048] C ©ll*S©)^*i^«. vx i-^Mt^ 8 
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<tfe< j^y 3>K{fcM©J:5J5cM«6ffi«ai-cfel5^mc® 
[0 049] C©||2©3ISS©Jf5S|-CK. CMP ©IS 

m*3ns'b©*sji&?c u^<Dm-om*)mci-fv$}i> 

fc&. CMP©Xg*i:A:ti{cSiffif$4a-5o m«> mi 

<omm<Dm^ c m p xei^ra*i 5 :»-c4> ^ /c 4> ©*s c 
©*i^-c»i^5-(c®iffi5ns, -eL-r. c:©<t^fe^ie 
i^*wr5*2»«^iia©Mji*s$ o*J:*:<iisc(B]±Ta 
10 J:^{C)i:S, 

[0 05 0] Culg©SJI?CVD{C*Jt)r-€-©jl 

[005 1 ] t(±©Sli6©0S|-C». Cul^jascVDffi 

»^ =*^&fepiaiK*^{caffl-c# -& c i t,cmR 
or*j<„ WSJiifflistura-CFiBjCtsag^s 
ti-5i&&fc-ot>Tifti83tiri>5*j. cam. mmmi 

lHI«{c*^?g©:^rffiBjiffl■ct 
[0 052] *^©siM-c«. wtiJiiaistc^ite.n 

a?LOF*gil©StMrtt. ^mtt^i^JWii-ics/ y 3 > ^ 
^w-rss i cm. ^niy (T i ) isjczj^mm (n) * 

30 ^*-r-5.T i CN®*i}^^3nrfeJ:Ci. CCV. i^'J 
=i>*$W-r-5S i CJl©iJfigt?». iy^> is iU 
. ) <hCH4 ©iS^;<fX*JM«SnS. Ti:foJ:^*N* 
^^■r-ST i CNM©}^lE-CB. 7=-h7+Xi?x5=-;l/T 
5/g^3?> (TTEAT) ftSl^if- h 7+ X J?^ f-;!/ 
T5-'9^i?> (TTMAT) X?X*SMS*Sn^.„ S/c> 

[0 053] tjiii. ±fB©siifi©B^Tttii 1 m<Dmm 

40 ^©«IS*siHl^jiK:j|5fiS-C*-5.<fc'5{c«:.2,. 
[0 0 5 4] 

[^?l©5?()*] JlJLhKIJiWUfcJr^tc. :^mm'Cim^ 

mmm^^sti. c©s^^©rtMffl>oiy7X-7jas4 
mmm-i)m^^<D^&iy- ¥mtvxmi^^tii>, -e 

50 MA^'&PA^-r-s. 
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[0055] ^^mvBm^*ii>mm^mmam< 

C 0 0 5 6 J C©<fc 5 {Cl,r. gSiNB^c^iaSliiacDiBiS 
[S3] *^W©^mtt^*^OJgRg*Stt?Bt-Sfc2?)© 



10 



* [04] :$^Bj©02(D||;ffiOjKgg*SiBJ-r-Sfc«&©M 
[05 ] :^:^H^©|pr2 ©SI;te©}f^Sg*|JiBj-r*fcJ6©$!! 

3§xeji©»fffi0-e*s. 

[06] fi£*©jSJI54|jiBj-r5/c*©|5BSXgjlH®»ra 

0-r*-s, 

[07] S^*©er#l5*lftBj-r5fce&©^xfiJB©Bfffl 
0-c*5. 
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